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The RapidScat scatterometer instrument is a speedy and cost-effective 
replacement for the National Aeronautics and Space Administration (NASA) 

QuikSCAT satellite, which provided a decade-long ocean vector wind observations. 

RapidScat was launched on 20 September 2014 and mounted on the International 

Space Station (ISS). The use of generic algorithms for Ku-band scatterometer 

wind processing allowed us to develop a good quality wind product in a very short 
time. The wind products with development status are available to users since 

early December 2014, only one month after the level 2a data became available. 

Operational status was achieved in March 2015. The good quality of the winds is 

confirmed by comparisons of RapidScat with NWP, buoy and ASCAT winds.  

3. Comparison with ASCAT 
RapidScat winds have been compared 

directly to ASCAT winds. RapidScat and 

ASCAT show identical patterns in their bias 

vs. ECMWF winds (Figure B, middle and 

bottom). We assign the red features in the 

tropics, North Atlantic and North Pacific with 

convective phenomena like downbursts 

which are not resolved by ECMWF.  

1. Introduction 
Within the context of the EUMETSAT Ocean 

and Sea Ice Satellite Application Facility 

(OSI SAF), KNMI produces level 2 wind data 

from various scatterometer instruments in 

near-real time. The RapidScat winds are 

created from the NASA�s Jet Propulsion 

Laboratory level 2a data. Wind products are 

available with 25 km and 50 km swath grid 

spacing. The space station orbit, which is 

not sun-synchronous, gives different 

overpass times for each day and as such 

allows cross-calibration with other 

scatterometer instruments on polar 

satellites, like ASCAT and HY-2A. Moreover, 

it will help to better understand the diurnal 

wind cycle since for the first time it will be 

possible to obtain winds from space at 

different times of the day for a given 

location. 

The processing algorithms for the RapidScat 

wind processing are to a great extent based 

on the algorithms as developed for 

SeaWinds on QuikSCAT and OSCAT on 

Oceansat 2. The wind processing software 

used, the Pencil beam Wind Processor 

(PenWP), is the successor of the SeaWinds 

Data Processor (SDP) and the OSCAT Wind 

Data Processor (OWDP). PenWP is capable 

to process data from SeaWinds, OSCAT, 

RapidScat and HY-2A scatterometers and 

will eventually replace all former Ku-band 

wind processing software packages in the 

NWP SAF. Moreover, the opportunity of 

close collocation of C-band and Ku-band 

scatterometer measurement allows further 

refinement and consistency of scatterometer 

wind processing among the different 

instrument types. 

2. Data characteristics 

Figure  A. Daily coverage of RapidScat observations

The RapidScat observations cover the area 

between 56° North and 56° South, see 

Figure A. Data coverage is slightly reduced 

over the Indian Ocean. 
Speed bias Stdev u Stdev v

25 km RapidScat 0.11 1.29 1.25
50 km RapidScat 0.11 1.19 1.15
25 km SeaWinds -0.18 1.32 1.33
50 km OSCAT 0.21 1.29 1.27

Table  A. Comparison of OSI SAF RapidScat, SeaWinds 

(2009, 55°S � 55°N) and OSCAT (2014, 55°S � 55°N) wind 
products with ECMWF winds

Speed bias Stdev u Stdev v

25 km RapidScat 0.07 1.61 1.72
50 km RapidScat 0.09 1.62 1.73

25 km SeaWinds -0.48 1.84 1.80
50 km OSCAT 0.07 2.04 1.98

Table  B. Comparison of RapidScat, SeaWinds (2008/9) 

and OSCAT (2012/3) wind products with buoy winds

The RapidScat wind statistics against 

ECMWF forecast winds and moored buoys 

are well within the OSI SAF requirements. 

It also appears that RapidScat has lower 

wind component standard deviations than 

SeaWinds and OSCAT. This may be 

connected to recent improvements in 

ocean calibration, wind retrieval and 

quality control.

Figure  B. RapidScat vs. ASCAT wind speed bias (scale 

from -2 to 2 m/s), ASCAT vs. ECMWF wind speed bias (-4 to 
4 m/s) and RapidScat vs. ECMWF wind speed bias (-4 to 4 
m/s). 

On the other hand, we observe regions of 

positive RapidScat vs. ASCAT bias in the 

tropics and negative RapidScat bias at high 

latitudes (Figure B top). Further analysis 

shows that wind speed bias of RapidScat vs. 

ASCAT significantly decreases with 

decreasing SST. Direct QuikSCAT � ASCAT 

comparisons also show decreasing bias for 

Ku-band (only data at high latitudes), see 

Figure C. The origin of the changing wind 

speed bias is most probably connected to 

changing surface tension with temperature. 

The formation of wind induced waves 

appears to be different at 2 cm and 5 cm.

Figure  C. RapidScat and QuikSCAT wind speed bias versus 
ASCAT as a function of SST. 
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